Inhibition of Escherichia coli and Proteus mirabilis adhesion and biofilm formation on medical grade silicone surface.
Silicone has been utilized extensively for biomedical devices due to its excellent biocompatibility and biodurability properties. However, its surface is easily colonized by bacteria which will increase the probability of nosocomial infection. In the present work, a hydrophilic antimicrobial carboxymethyl chitosan (CMCS) layer has been grafted on medical grade silicone surface pre-treated with polydopamine (PDA). The increase in hydrophilicity was confirmed from contact angle measurement. Bacterial adhesion tests showed that the PDA-CMCS coating reduced the adhesion of Escherichia coli and Proteus mirabilis by ≥ 90%. The anti-adhesion property was preserved even after the aging of the functionalized surfaces for 21 days in phosphate-buffered saline (PBS), and also after autoclaving at 121°C for 20 min. Both E. coli and P. mirabilis readily form biofilms on the pristine surface under static and flow conditions but with the PDA-CMCS layer, biofilm formation is inhibited. The flow experiments indicated that it is more difficult to inhibit biofilm formation by the highly motile P. mirabilis as compared to E. coli. No significant cytotoxicity of the modified substrates was observed with 3T3 fibroblasts.